Hyperbaric conditions are used to treat a variety of diseases (Slack 1967 , Unsworth 1974 ) and on some occasions anaesthesia is required. A variety of techniques is possible (Slack 1967 , McDowall 1967 but halothane in oxygen with spontaneous breathing has been the most commonly used. For patients requiring repeated anaesthetics such repeated use of halothane may not be ideal.
In an endeavour to find a similar technique which did not use halothane, enflurane was suggested. However, there was no information eil'her in the literature or from the Marketing Company (Abbott, Australia Pty. Ltd.) concerning the explosive risk of enflurane under hyperbaric conditions. A study was undertaken to assess this risk.
Methods:
A standard closed vertical tube system was used (Brown and Morris 1966, Schon and Steen 1968) . The tube was a brass cylinder (4.8 cm in diameter, 96.5 cm in length) with a spark plug (0.3 mm gap) let into the base, and an entry point for the gas mixture ( fig. 1 ). The ignition source was a 12 volt battery wired to a motor-cycle ignition coil (output 25-30 Kv).
Gas mixtures were generated under hyperbaric conditions and stored in the brass cylinder by using a plastic bag and flow through valve system. 40 changes of gas were used to ensure the correct concentrations of gas and anaesl'hetic agent (figs. 1 and 2). This system was designed to be used without subjecting personnel to hyperbaric conditions or to the risk of explosion. It was found, however, that decompression and re-compression of the chamber (Hyperbaric Unit, Prince Henry Hospital), was too time consuming, and it was necessary for the experimenters to be at the pressure of the study to expedite matters.
In all the experiments there was no detonation at any concentration up to 5 % of enflurane in oxygen or nitrous oxide. There was only one occasion (5 % enflurane in oxygen) on which "burnt products" could be detected and this experiment followed immediately after one in which there had been detonation of ether in oxygen; it is thought that poor technique resulted in some cross contamination of the equipment. Results are listed in Table t . DISCUSSION Detonation of any mixture which is inflammable depends on a very large number of variables. Because of this it is difficult to specifically and categorically state that detonation will not occur in any future set of circumstances with a mixture, because those circumstances may be just suitable for detonation. However despite this caution the above experiments suggest that a mixture of enflurane up to 5 % in oxygen is most unlikely to be explosive.
Under current oxygen or air hyperbaric conditions naked flames are not allowed. However static sparks may still be generated accident-ally despite precautions. For this reason the experimental tests used a spark system to seek detonation. Hot wire methods specifically heating to high temperatures 1000-3000' C were not used and may have given some positive results as they are a more sensitive method of triggering explosions.
The one occasion on which burnt products were noticed was thought to be due to artefact, as no other mixture of 5% enflurane in oxygen was noticed to have undergone combustion, nor was any mixture of enflurane up to 5 % in nitrous oxide explosive. Mixtures with pure nitrous oxide are well known to be much more explosive than similar mixtures in oxygen.
At 3 AT.A no spark was able to be generated at a spark gap of 0.3 mm for enflurane in nitrous oxide, though it was able to be gcn- Figure l. -Photograph of the coil and brass cylinder system used for the explosion tests. The bag on top of the cylinder is more clearly shown in Fig. 2 .
The detonator is outside the hyperbaric cham her. erated for enflurane in oxygen. The reason for this phenomenon is not clear, but may be due to the diluent effect at hypcrbaric pressures of the enflurane. Gottlieb, Fegan and Tieslink (1966) did not strike this problem as they were studying only hyperbaric oxygen flammabilities. The exact concentrations delivered by the Enfluratec vaporizer were not checked at hyperbaric pressures and only the dial setting was used to give an indication of the percentage vapour. Previous reports have shown (McDowall 1964 , Severinghaus 1966 ) that such techniques give approximately the same concentrations as at 1 A.T.T.. The Enfluratec vaporized used in the study had been calibrated accurately at 1 AT. A. prior to thc study using a refractometer. and Sister Shelton of the Hyperbaric Unit. Abbott Australasia Pty. Ltd. also assisted with finance. 
